The charge asymmetry in top quark pair production in the di-lepton tt channel using the ATLAS experiment at Large Hadron Collider is presented. The asymmetry is studied in the distribution of absolute rapidity difference between top and anti-top. The reconstruction of the tt system is based on a leading order matrix element. The lepton charge asymmetry is also presented. All results are consistent with the Standard Model.
Introduction and definitions
The measurement [1] of the charge asymmetry is an important test of Quantum Chromodynamics (QCD). The top quark, according to QCD, is produced in quarkanti-quark pairs. This production is symmetric under the charge conjugation at leading order.
The asymmetry originates from the interference between box and born diagrams, and between ISR and FSR at next-to-leading order (NLO) of QCD. The main production mechanism gg → tt (80%) is symmetric, however other NLO processes gq → ttq,→ ttg are not. More information about the asymmetry can be found in [2] .
The top charge asymmetry is defined as
where rapidity difference ∆|y| ≡ |y t | − |yt| (y t and yt are rapidities of the top quark and anti-quark respectively) and N are the number of events fulfilling the condition in brackets.
Because the analysis is performed in the di-lepton channel, it is possible to measure the lepton charge asymmetry. The lepton charge asymmetry is studied in the distribution of the lepton absolute pseudorapidity difference and is defined as
where pseudorapidity difference ∆|η| ≡ |η + | − |η − | (η + and η − are pseudorapidities of anti-lepton and lepton respectively) and N are the number of events fulfilling the condition in brackets. Both top and lepton charge asymmetry are predicted to be of the order of half a percent (MC@NLO generator [3] ). 
Data and Monte Carlo
This study was performed using 4.7 fb −1 of data from pp collisions at √ s = 7 TeV recorded by the ATLAS detector [4] in 2011. The standard ATLAS framework was used for Monte Carlo (MC) generation and detector simulation (GEANT4). The tt signal was simulated using the MC@NLO generator [3] .
The background processes were determined mostly by Monte Carlo simulations except for Multijets/W+jets background which was estimated on data using the Matrix Method. The following main selection criteria were used:
• a primary vertex with at least five tracks and at least two jets with transversal momentum a p T > 25 GeV and rapidity |η| < 2.5.
• events with exactly two leptons with opposite sign, with E T > 25 GeV for electrons and/or p T > 20 GeV for muons.
• di-lepton (ee and µµ) invariant mass more than 10 GeV away from the Z boson mass
• the magnitude of event missing transverse momentum E miss T larger than 60 GeV for the ee and µµ channels, and the sum of lepton and jet E T larger than 130 GeV for the eµ channel
Event reconstruction
The input reconstruction objects are: two leptons (electron or muon), two jets and missing transverse energy. Because of the limited detector resolution, and underconstrained system with two neutrinos, the studied system is solved in many phase space points and for each solution the weight is calculated. This weight is based on computing a probability distribution using the gg → tt leading-order matrix element M(y) [1] .
The weights are defined as:
where y are the assumed partonic kinematic values, x are the reconstructed kinematic values, ε 1,2 are the gluon momentum fractions in the protons, f P DF is the parton density function, W (x, y) relates the partonic and reconstructed quantities and dΦ n is the phase space element. The reconstructed values of the top quarks rapidity were computed as the weighted average of all phase space points. 
Measurement
The background subtracted data asymmetries were corrected for distortion due to detector effects and event selection. These corrections were estimated from simulated tt sample with injected asymmetries.
The lepton charge asymmetry results, after subtraction of background and correction for detector acceptance and resolution, are A C = 0.091 ± 0.041 (stat.) ± 0.029 (syst.) (ee channel), A C = 0.018 ± 0.014 (stat.) ± 0.009 (syst.)(eµ channel), A C = 0.026 ± 0.023 (stat.) ± 0.009 (syst.)(µµ channel). And the tt charge asymmetry is found to be: A tt C = 0.079 ± 0.087 (stat.) ± 0.028 (syst.) (ee channel), A tt C = 0.078 ± 0.029 (stat.) ± 0.017 (syst.)(eµ channel), A tt C = 0.000 ± 0.046 (stat.) ± 0.021 (syst.)(µµ channel).
Summary and Conclusion
The results presented here are from the first measurement of the top charge asymmetry in the di-lepton channel at LHC [1] . All channels were combined using the best linear unbiased estimator method (BLUE) and the final lepton charge asymmetry is A C = 0.023 ± 0.012 (stat.) ± 0.008 (syst.). The results for the top charge asymmetry were combined using BLUE and the result is A tt C = 0.057 ± 0.024 (stat.) ± 0.015 (syst.). The top-based asymmetry was also studied in the lepton+jet channel [5] and results were combined with the measurement presented here to give A tt C = 0.029 ± 0.018 (stat.) ± 0.014 (syst.). The current results are compatible with predictions of the Standard Model.
Comparison of the results from other experiments can be found in another contribution of these proceedings [2] .
